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SPECIAL NOTES 


1. AP] PUBLICATIONS NECESSARILY ADDRESS PROBLEMS OF A GENERAL 
NATURE. WITH RESPECT TO PARTICULAR CIRCUMSTANCES, LOCAL, STATE, 
AND FEDERAL LAWS AND REGULATIONS SHOULD BE REVIEWED. 


2. API IS NOT UNDERTAKING TO MEET THE DUTIES OF EMPLOYERS, MAN- 
UFACTURERS, OR SUPPLIERS TO WARN AND PROPERLY TRAIN AND EQUIP 
THEIR EMPLOYEES, AND OTHERS EXPOSED, CONCERNING HEALTH AND 
SAFETY RISKS AND PRECAUTIONS, NOR UNDERTAKING THEIR OBLIGATIONS 
UNDER LOCAL, STATE OR FEDERAL LAWS. 


3. INFORMATION CONCERNING SAFETY AND HEALTH RISKS AND PROPER 
PRECAUTIONS WITH RESPECT TO PARTICULAR MATERIALS AND CONDI- 
TIONS SHOULD BE OBTAINED FROM THE EMPLOYER, THE MANUFACTURER 
OR SUPPLIER OF THAT MATERIAL, OR THE MATERIAL SAFETY DATA SHEET. 


4. NOTHING CONTAINED IN ANY APT PUBLICATION IS TO BE CONSTRUED AS 
GRANTING ANY RIGHT, BY IMPLICATION OR OTHERWISE, FOR THE MAN- 
UFACTURE, SALE OR USE OF ANY METHOD, APPARATUS, OR PRODUCT 
COVERED BY LETTERS PATENT. NEITHER SHOULD ANYTHING CONTAINED 
IN THE PUBLICATION BE CONSTRUED AS INSURING ANYONE AGAINST 
LIABILITY FOR INFRINGEMENT OF LETTERS PATENT. 


5. GENERALLY, API STANDARDS ARE REVIEWED AND REVISED, REAF- 
FIRMED OR WITHDRAWN AT LEAST EVERY FIVE YEARS. SOMETIMES A ONE- 
TIME EXTENSION OF UP TO TWO YEARS WILL BE ADDED TO THIS REVIEW 
CYCLE. THIS PUBLICATION WILL NO LONGER BE IN EFFECT FIVE YEARS 
AFTER ITS PUBLICATION DATE AS AN OPERATIVE API STANDARD OR, WHERE 
AN EXTENSION HAS BEEN GRANTED, UPON REPUBLICATION. STATUS OF THE 
PUBLICATION CAN BE ASCERTAINED FROM THE API AUTHORING DEPART- 
MENT [TELEPHONE (202) 682-8000]. A CATALOG OF API PUBLICATIONS AND 
MATERIALS IS PUBLISHED ANNUALLY AND UPDATED QUARTERLY BY API, 
1220 L STREET N.W., WASHINGTON, D.C. 20005. 


Copyright © 1994 American Petroleum Institute 
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FOREWORD 


API publications may be used by anyone desiring to do so. Every effort has been made 
by the Institute to assure the accuracy and reliability of the data contained in them; how- 
ever, the Institute makes no representation, warranty, or guarantee in connection with this 
publication and hereby expressly disclaims any liability or responsibility for loss or damage 
resulting from its use or for the violation of any federal, state, or municipal regulation with 
which this publication may conflict. 

Suggested revisions are invited and should be submitted to Measurement Coordination, 
Industry Services Department, American Petroleum Institute, 1220 L Street, N.W., Wash- 
ington, D.C. 20005. 


Copyright por American Petroleum Institute 
Fri Oct 08 15:46:31 2004 


APT MPMS*9.3 94 MM 0732290 0518973 TSO 


CONTENTS 
Page 
SECTION 3—THERMOHYDROMETER TEST METHOD 
FOR DENSITY AND API GRAVITY OF 
CRUDE PETROLEUM AND LIQUID 
PETROLEUM PRODUCTS 
9.3.0 IntroductiOn: siecccai auto iisisgisecgileenadee hats daisies tas ease ois eienes: 1 
9.3.1 SCOPE scereirouste iste Arid ever erreantinde ds detente ota eeh ieeteyedeneteads 1 
9.3.2 Field-of Application sors. .iesssssctateeedteveenceed oetslen aegis day ennai annie 1 
9.3.3 Referenced Publications 20.0.0... cece eee ceccseseteceeecsteeresedeaeecseeeeesenseaeneees 1 
9.3.4 Summary of Method ...0i3, veieia nica Sages anita dete aide aiees 1 
9.3.5 SILMIPLCANCE: 2.3 hdel wei ceed nd Ran aii ata el ee eee 1 
9.3.6 De fnitrons: eiaeu ote ceced tcl ys, tt ett et be he St Sot ret al 1 
9.3.7 ApPatatus) cece ccieiteries tik (iid Gov tech uni iedat Mieuniits daintands 2 
9.3.8 Temperature: of Test: 24 :c:ii.c.vi bcceeieitivene Granite enrediienainte 2 
9.3.9 PrOCEdUreS (40). 8e saci AG Ae ea toa ie dlin Ae, 2 
9.3.10 Calculations and Reports 0... .cccccssccsesssceeeseesceteressecesarenesesearsnessereesesenesss 4 
GUS MIE « PrO@iSLONe ge: 555 eSesdagiecscacyeiiguaadhcacechaactacdeotsvieisahas Ysddasat isedescadeetbapsnedeety esdeeads fencuah 4 
931121) Repeatability, cs 22s hee. bead Mtr Mien Ghatmieaanaeh Ga eeatel 4 
93.1122) Reproducibility cc: che SRE a eed te 4 
93:12? - (Bias: Statement. seiccslee sd. ccoreativen plcitraas aetoin deseo ns madres aadeetine 4 
APPENDIX A---THERMOHYDROMETER SPECIFICATIONS ........ccccceceeeeeeeeeeees 5 
APPENDIX B---PRECAUTIONARY INFORMATION .......cccceeeceseeceeteeteteeeteteenenees ll 
Figures 
1—Hydrometer Reading for Transparent Fluids ...............--:ccceceeceeeeteeeeeeeeneteeeentees 3 
2—Hydrometer Reading for Opaque Fluids .0....0..0.0. ccc cece cece ee seseeeteeeteseeetanets 3 
A-1—Typical Thermohydrometer Designs 00... cceceseeceneenesereeeenesenertestetsevereneneaees 7 
Tables 
1—Limiting Conditions and Test Temperatures 20.0.0... ccceeeceeeesetececeeneeeteneenertseeneens 2 
A-1—API Gravity Thermohydrometels 200.00... ce ceceeceeecreseneenereeceseeeesesseeneeseesseseaeaes 9 
A-2——Density Thermohydrometers .0........:.ccccccsecsescsceseeseeeceesetecesceseceeeceseeeeeeteeeaeees 10 


Copyright por American Petroleum Institute 
Fri Oct 08 15:46:31 2004 


ee ee 


API MPMS*9.3 94 MM 0732290 0518974 597 


Chapter 9—Density Determination 


SECTION 3—THERMOHYDROMETER TEST METHOD FOR DENSITY AND API GRAVITY 
OF CRUDE PETROLEUM AND LIQUID PETROLEUM PRODUCTS 


9.3.0 Introduction 


The purpose of this section is to describe the method and 
practices suitable for the determination of density or API 
gravity of crude petroleum and liquid petroleum products 
using thermohydrometers. 


9.3.1 Scope 


This test method covers the determination, by means of a 
glass thermohydrometer, of the density or API gravity of 
crude petroleum and liquid petroleum products with Reid 
vapor pressure (ASTM D 323) of 179 kPa (26 psi) or less. 

Values are determined at existing temperatures and cor- 
rected to 15°C for density or to 60°F for API gravity by using 
international standard tables. 


9.3.2 Field of Application 


The thermohydrometer procedure is most suitable as a 
field procedure for determining density or API gravity of 
crude oils and other liquid petroleum products. It is a conve- 
nient procedure for use in gathering and main trunk pipeline 
applications and other ficld applications where only limited 
laboratory facilities are available. It is recognized that the 
thermohydrometer method may have limitations in some 
petroleum density determinations. When this is the case, 
other methods may be used. 


9.3.3 Referenced Publications 


The following standards, codes, and specifications are 
cited in this standard. 


ACGIH! 
Threshold Limit Values for Chemical Substances and 
Physical Agents in the Work Environment 


API 

Publ 2026 Safe Descent Onto Floating Roofs of Tanks in 
Petroleum Service 

Publ 2217 Guidelines for Work in Confined Spaces in 
the Petroleum Industry 

Manual of Petroleum Measurement Standards 
Chapter 11, “Physical Properties Data” 
(ASTM D 1250) (IP 200) (API Standard 
2540) 


’ American Conference of Governmental Industrial Hygienists, Building 
D-7, 6500 Glenway Avenue, Cincinnati, Ohio 45211. 


ASTM? 

D 323 Test Method for Vapor Pressure of Petroleum 

Products (Reid Method) 
E1 Specification for ASTM Thermometers 
E100 Specification for ASTM Hydrometers 
Research Report, ASTM RR: D.02-1007, 

Manual on Determining Precision Data for 
ASTM Methods on Petroleum Products and 


Lubricants 
OSHA? 
29 Code of Federal Regulations Part 1910.1000 and 
following 


9.3.4 Summary of Method 


The density or API gravity is read by observing the freely 
floating thermohydrometer and noting the graduation nearest 
to the apparent intersection of the horizontal plane surface of 
the liquid with the vertical scale of the hydrometer after 
temperature equilibrium has been reached. The temperature 
of the sample is read from the enclosed thermometer, which 
is an integral part of the hydrometer. 


9.3.5 Significance 


Accurate determination of density or API gravity of petro- 
leum and its products is necessary for the conversion of mea- 
sured volumes to volumes at the standard temperature of 
15°C or 60°F, Density or API gravity is a factor governing 
the quality of crude petroleum. Crude petroleum prices are 
frequently posted against values in kg/m’ or in degrees API. 
However, this property of petroleum is an uncertain indica- 
tion of its quality unless correlated with other properties. 


9.3.6 Definitions 
Terms used in this method are defined as follows: 


a. Thermohydrometer—a glass hydrometer with a self- 
contained mercury thermometer. 

b. Density—the mass (weight in vacuo) of liquid per unit 
volume at 15°C. 

c. API gravity ((API)—a special function of relative density 
60/60°F represented by: 


? ASTM, 1916 Race Street, Philadelphia, Pennsylvania 19103. 

i Occupational Safety and Health Administration, U.S. Department of 
Labor. The Code of Federal Regulations is available from the U.S. Govern- 
ment Printing Offiec, Washington, D.C. 20402. 
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2 CHAPTER 9—DENSITY DETERMINATION 


141.5 


——____-_——____. - 131.5 
Relative density 60/60°F 


°API = 
No statement of reference temperature is required because 
60°F is included in the definition. 
d. Relative density—the ratio of the mass of a given volume 
of liquid at 60°F to the mass of an equal volume of pure 
water at the same temperature. When reporting results, 
explicitly state the standard reference temperature (for 
example, relative density 60/60°F). 
e. Observed values—hydrometer readings observed at a 
temperature other than the defined reference temperature. 
These values are only hydrometer readings and not density, 
relative density, or API gravity at the temperature. 


9.3.7 Apparatus 


a. Glass thermohydrometers are specified in ASTM E 100 
and graduated in the following: 

1. Kilograms/cubic meter (kg/m? ) and degrees Celsius for 

density hydrometers. 

2. Degrees API (°API) and degrees Fahrenheit. 
b. Hydrometer cylinders are made of glass, metal, or plastic. 
For convenience of pouring, the cylinder may have a pouring 
lip. The inside diameter shall be at least 25 millimeters 
(one inch) greater than the outside diameter of the 
thermohydrometer used. The height of the cylinder shall be 
such that the length of the column of sample it contains is 
greater by at least 25 millimeters (one inch) than the portion 
of thermohydrometer that is immersed beneath the surface of 
the sample. For field testing, a sample thief of suitable 
dimensions may be more convenient than a hydrometer 
cylinder. It will be necessary to have the liquid level with the 
top of the thief since it is opaque. 
c. Atemperature bath may be provided for viscous crudes or 
to control temperature close to the bulk hydrocarbon 
temperature or to the reference temperature of 15°C or 60°F. 


9.3.8 Temperature of Test 


The density or API gravity determined by the thermo- 
hydrometer method is most accurate at or near the reference 
temperature of 15°C or 60°F. Other temperatures within the 
range of the enclosed thermometer, if consistent with the 
type of sample and necessary limiting conditions shown in 
Table 1, may be used. 

When the thermohydrometer value is used to select factors 
for correcting volumes to standard temperatures, the thermo- 
hydrometer reading should preferably be made at a tempera- 
ture within +3°C (+5°F) of the temperature at which the bulk 
volume of the oil was measured (see Note 1). However, 
when appreciable amounts of light fractions may be lost 
during determination at the bulk oil temperature, the limits 
given in Table 1 should be applied. 


Table 1—Limiting Conditions and Test Temperatures 


Initial 
Sample Boiling Other Test 
Type Point Limits Temperature 
Highly Reid vapor Cool in original 
volatile pressure closed container 
below to 2°C (35°F) 
26 psia or lower 
Moderately 120°C Cool in original 
volatile (250°F) closed container 
and to 18°C (65°F) 
below or lower 
Moderately 120°C Viscosity Heat to minimum 
volatile (250°F) too high temperature to 
and and at 18°C obtain sufficient 
viscous below (65°F) fluidity 
Nonvolatile Above Use any temperature 
120°C between —18°C 
(250°F) and 90°C (0 and 
195°F) as 
convenient 
Mixture with Test at 15 £0.2°C 
nonpetroleum or 60 +0.5°F 
products 


Note 1: Volume and density correction tables are based on average expan- 
sion for a number of typical materials. Since the same coefficients were used 
in computing both sets of tables, corrections made over the same tempera- 
ture interval minimize errors arising from possible differences between the 
coefficients of the materia! under test and the standard coefficients. This 
effect becomes more important as temperatures diverge significantly from 
15°C or 60°F. 


9.3.9 Procedures 


9.3.9.1 Adjust the temperature of the sample in accor- 
dance with Table 1. For field testing, test temperatures other 
than those listed in Table 1 may be used; however, accuracy 
may be sacrificed. The hydrometer cylinder shall be approx- 
imately the same temperature as the sample to be tested. 


9.3.9.2 Transfer the sample into the clean hydrometer 
cylinder without splashing, so as to avoid the formation of 
air bubbles and to reduce, to a minimum, the evaporation of 
the lower boiling constituents of the more volatile samples. 


DANGER: Extremely flammable. Vapors may cause a 
flash fire. 


For the more volatile samples, transfer to the hydrometer 
cylinder by siphoning. 


CAUTION: Do not start the siphon by mouth. Use a rubber 
aspirator bulb. 


Remove any air bubbles formed after they have collected 
on the surface of the sample by touching them with a piece 
of clean absorbent paper before inserting the thermo- 
hydrometer. For field testing, the thermohydrometer may be 
inserted directly into a sampling thief. Place the cylinder 


Copyright por American Petroleum Institute 
Fri Oct 08 15:46:31 2004 


APT MPMS*9.3 94 MM 0732290 0518976 7bET Me 


SECTION 3—THERMOHYDROMETER TEST METHOD FOR DENSITY AND API GRAVITY 3 


containing the sample in a vertical position in a location free 
from air currents. Take precautions to prevent the tempera- 
ture of the sample from changing appreciably during the 
time necessary to complete the test. 

During this period, the temperature of the surrounding 
medium should not change more than 3°C (5°F). 


9.3.9.3 Stir the sample with the thermohydrometer by 
raising and lowering the thermohydrometer gently in the 
sample to minimize vapor loss and in such a manner that the 
stem will not be wetted higher than the thermohydrometer 
will float. Stop stirring and gently lower the hydrometer to its 
approximate floating position in the sample and, when the 
hydrometer has settled, depress it about two scale divisions 
into the liquid and then release it or otherwise determine that 
the thermohydrometer is not resting on the bottom. Keep the 
rest of the stem dry, as unnecessary liquid on the stem chang- 
es the effective weight of the instrument and affects the read- 
ing obtained. With samples of low viscosity, a slight spin 
imparted to the instrument on releasing assists in bringing it 
to rest floating freely away from the walls of the hydrometer 
cylinder. Allow sufficient time for the thermohydrometer to 
become completely stationary, for all air bubbles to come to 
the surface, and for the temperature to stabilize. This is par- 
ticularly necessary for more viscous samples. Use a temper- 
ature bath if control of the sample temperature is required. 


9.3.9.4 Read the thermohydrometer to the nearest scale 
division (Note 2). The correct reading is that point on the 


Horizontal plane 
surface of liquid 


See detail 


Bottom of 


Liquid meniscus 


Read scale 
at this point 


Meniscus 


Horizontal plane 
surface of liquid 


Detail 


Figure 1—Hydrometer Reading for Transparent Fluids 
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Figure 2—Hydrometer Reading for Opaque Fluids 


thermohydrometer scale at which the surface of the liquid 
cuts the scale. To make a reading for transparent liquids in a 
transparent hydrometer cylinder, determine this point by 
placing the eye slightly below the level of the liquid and 
slowly raising the eye until the surface, first seen as a dis- 
torted ellipse, appears to become a straight line cutting the 
thermohydrometer scale. See Figure 1. 


9.3.9.5 Record the hydrometer reading and read the 
thermometer to the nearest 0.5°C or 1.0°F. 

Note 2: It may be difficult to ensure that the temperature of the thermo- 
hydrometer and liquid has stabilized. To provide this assurance, two succes- 
sive determinations of density or gravity may be made with the same liquid 
and each determination corrected to 15°C or 60°F. The two successive 
corrected values should be within 0.5 kg/m? or 0.1°API to be acceptable. If 


repeatability cannot be obtained, the temperature may not have stabilized or 
loss of light hydrocarbons may be occurring. 


9.3.9.6 To make a reading with opaque liquids, observe 
the point on the thermohydrometer scale to which the sample 
rises ahove its main surface, placing the eye slightly above 
the plane surface of the liquid. This reading requires menis- 
cus correction. Determine this correction for the particular 
thermohydrometer in use by observing the height above the 
main surface of the liquid to which the sample rises on the 
thermohydrometer scale when the thermohydrometer in 
question is immersed in a transparent liquid having a surface 
tension similar to that of the sample under test (see Note 3). 
See Figure 2. 
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Note 3: When determination of the actual meniscus correction is nol practi- 
cal, industry practice has been to add 0.5 kg/m? to the density reading or to 
subtract 0.1°API from the API reading. 

9.3.9.7 With opaque liquids, gradually withdraw and wipe 
the thermohydrometer to expose the thermometer scale until 
a reading can be made. Always make sure the thermometer 
bulb remains in the liquid when reading the temperature. 
Read the temperature to the nearest 0.5°C or 1.0°F. 


9.3.10 Calculations and Reports 


9.3.10.1 Apply any relevant corrections to the observed 
thermohydrometer reading (scale). For opaque samples, make 
the appropriate correction to the observed hydrometer reading 
made in 9.3.9.6. Record this corrected hydrometer scale read- 
ing to the nearest 0.5 kg/m? density or 0.1°API. After any rel- 
evant corrections to the thermometer reading are applied, 
record this temperature to the nearest 0.5°C or 1.0°F. 


9.3.10.2 To convert corrected values from 9.3.10.1 to 
standard temperature, use the following from the physical 
properties data tables [see AP] MPMS Chapter 11 (ASTM D 
1250)]. 


a. When a density scale thermohydrometer has been 
employed, use Table 53A, 53B, or 53D to obtain density 
at 15°C.4 

b. When an API gravity scale thermohydrometer has been 
employed, use Table 5A, 5B, or 5D to obtain the gravity in 
°API (see Footnote 4). 


9.3.10.3 When a value is obtained with a thermohydrom- 
eter scaled in one set of units and a result is required in one 
of the other units, convert by one of the appropriate physical 


4 Tables 5, 23, 51, and 53 are part of the API Manual of Petroleum Measure- 
ment Standards, Chapter 11, “Physical Properties Data.” These and all other 
physical property data tables are also designated as ASTM D 1250 and are 
available from ASTM. 


properties data tables [see API MPMS Chapter 11 (ASTM D 
1250)|. For conversion from density at 15°C, use Table 51; 
from API gravity, use Table 3. 


9.3.10.4 Rcport the final value as density in kilograms per 
cubic meter at 15°C to the nearest 0.5 kg/m? or as gravity in 
°APT to the nearest 0.1°API, whichever is applicable. 


9.3.11 Precision 

The precision of the method (see Note 4) as obtained by 
statistical examination of inter-laboratory test results is as 
follows: 


9.3.11.1 REPEATABILITY 


The difference between successive test results ob- 
tained by the same operator with the same apparatus 
under constant operating conditions on identical test 
material would in the long run, in the normal and correct 
operation of the test method, exceed 0.2°API only in one 
case in twenty. 


9.3.11.2 REPRODUCIBILITY 


The difference between two single and independent 
results obtained by different operators working in different 
laboratories on identical test material would in the long run, 
in the normal and correct operation of the test method, 
exceed 0.5°API only in one case in twenty. 

Note 4: This precision statement applies only to measurements made at 
temperatures of 15.56° +10°C or 60° +18°F. The precision for this method 
was not obtained in accordance with ASTM RR: D.02-1007. Furthermore, 


there is no statement available for density thermohydrometers. A new 
precision statement will be developed. 


9.3.12 Bias Statement 


A bias statement will be developed. 
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SECTION 3—THERMOHYDROMETER TEST METHOD FOR DENSITY AND API GRAVITY 
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Figure A-1—Typical Thermohydrometer Designs 
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SECTION 3—THERMOHYDROMETER TEST METHOD FOR DENSITY AND API GRAVITY 9 


Table A-1—API Gravity Thermohydrometers 


For Petroleum Products and Other Liquids of Similar Surface Tensions 
(33 dynes/cm or less) 


Thermometer Scale in Body Thermometer Scale in Stem 
ASTM Hydrometer Nominal API Gravity ASTM Hydrometer Nominal API Gravity 
No. Range, deg. No, Range, deg. 
41H-66 15 to 23 71H-62 -lto+l1 
42H-66 22 to 30 72H-62 Sta 21 
43H-66 29 to 37 73H-62 19 to 3] 
44H-66 36 to 44 74H-62 29 to 41 
AS5H-66 43 to 51 
S1H-62 ~lto+li 
52H-62 9 to 21 
53H-62 19 to 31 
54H-62 29 to 41 
55H-62 39 to 51 
S6H-62 49 to 61 
57H-62 59 to 71 
S58H-62 69 to 81 
59H-62 79 to 91 
60H-62 89 to 101 
Hydrometer 
Thermometer Scale in Body Thermometer Scale in Stem 
Total length, mm 374 to 387 374 to 387 
Body diameter, mm 18 to 25 23 to 27 
Stem diameter, mm, min 40 6.0 
Hydrometer Scale 
Standard temperature, °F 60 
Subdivisions, °API 0.1 
Intermediate lines at, °API 0.5 
Main (numbered) lines at, °API 1.0 
Scale error at any point not to exceed, SAPI 0.1 
Length of nominal scale, mm 125 to 145 


Thermometer Scale 


Thermometer Scale in Body Thermometer Scale in Stem 

Range, °F* 

Designation L Oto 150 

Designation M 30 to 180 30 to 220 

Designation H 60 to 220 
Immersion Total Total 
Subdivisions, °F 2 2 
Intermediate lines at, °F 10 10 
Main (numbered) lines at, °F 20 20 
Scale error al any point not to exceed, °F 1 1 
Scale length, mm 80 to 110 105 to 145 


Indication of the thermometer range is made by the use of the listed designation used as a suffix to the ASTM hydrometer number. For example, 54HL is an 
instrument with an API gravity range of 29 to 41 °API and a thermometer range of 0 to 150°F, An instrument with the same gravity range but a thermometer 
range of 60 to 220°F would be designated 54HH. The number 57HM would identify an instrument with an API gravity range of 59 to 71 °API and a thermometer 
range of 30 to 180°F. 
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Table A-2—Density Thermohydrometers 


ASTM Hydrometer No. 


Density, Range, kg/m 


300H 600 to 650 
301H 650 to 700 
302H 700 to 750 
303H 750 to 800 
304H 800 to 850 
305H 850 to 900 
306H 900 to 950 
307H 950 to 1000 
308H 1000 to 1050 
309H 1050 to 1100 
Hydrometer 
Total length, mm 374 to 387 
Body diameter, mm 18 to 25 
Stem diameter, mm, min 4.0 
Hydrometer Scale 
Standard temperature, °C 15 
Subdivisions, kg/m 0.5 
Short intermediate lines at, kg/m? 1 
Long intermediate lines at, kg/ > 
Main (numbered) lines at, kg/m 10 
Scale error at any point not to exceed, kg/m? 0.5 
Length of nominal scale, mm 125 to 145 
Scale extension beyond nominal range limits, kg/m? 25 
Thermometer Scale 
Range, °C 
Designation L —20 to +65 
Designation M Oto +85 
Designation H +20 to +105 
Immersion Total 
Subdivisions, °C 1.0 
Intermediate lines at, °C 5 
Main (numbered) lines at, °C 10 
Scale error at any point not to exceed, °C 1.0 
Scale length, mm 80 to 100 
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APPENDIX B—PRECAUTIONARY INFORMATION 


B.1 Physical Characteristics and Fire 


Considerations 


B.1.1 Personnel involved with the handling of petroleum- 
related substances (and other chemical materials) should be 
familiar with their physical and chemical characteristics, 
including potential for fire, explosion and reactivity, and 
appropriate emergency procedures. Personnel should 
comply with individual company safe operating practices 
and local, state and federal regulations, including use of 
proper protective clothing and equipment. Personnel should 
be alert to avoid potential sources of ignition and should 
keep containers of materials closed when not in use. 


B.1.2 API Publications 2217 and 2026 and any applicable 
regulations should be consulted when sampling requires 
entry into confined spaces. 


B.1.3 INFORMATION REGARDING PARTICULAR 
MATERIALS AND CONDITIONS SHOULD BE QB- 
TAINED FROM THE EMPLOYER, THE MANUFAC- 
TURER OR SUPPLIER OF THAT MATERIAL, OR THE 
MATERIAL SAFETY DATA SHEET. 


B.2 Safety and Health Considerations 


B.2.1 GENERAL 


B.2.1.1 Potential health effects can result from exposure 
to any chemical and are dependent on the toxicity of the 
chemical, concentration, and length of the exposure. Every- 
one should minimize his or her exposure to workplace chem- 
icals. The following general precautions are suggested: 


a. Minimize skin and eye contact and breathing of vapors. 
b. Keep chemicals away from the mouth; they can be harm- 
ful or fatal if swallowed or aspirated. 
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c. Keep containers closed when not in use. 

d. Keep work areas as clean as possible and well ventilated. 
e. Clean up spills promptly and in accordance with pertinent 
safety, health and environmental regulations. 

f. Observe established exposure limits and use proper pro- 
tective clothing and equipment. 


Information on exposure limits can be found by consulting 
the most recent edition of the Occupational Safety and 
Health Standards, 29 Code of Federal Regulations, Sections 
1910.1000 and following. 

Also consult the ACGIH publication Threshold Limit 
Values for Chemical Substances and Physical Agents in the 
Work Environment. 


B.2.1.2 INFORMATION CONCERNING SAFETY 
AND HEALTH RISKS AND PROPER PRECAUTIONS 
WITH RESPECT TO PARTICULAR MATERIALS AND 
CONDITIONS SHOULD BE OBTAINED FROM THE 
EMPLOYER, THE MANUFACTURER OR THE MATE- 
RIAL SAFETY DATA SHEET. 


B.2.2 ACETONE 


Health effects can result from exposure to acetone via con- 
tact with the skin and eyes, breathing of vapors, or swallow- 
ing. Acetone exhibits local irritant properties that may be 
manifested by dermatitis; stinging of the eyes, nose, or 
throat; or irritation of the respiratory system. Acute exposure 
to acetone above permissible exposure limits may result in 
adverse systemic effects, including effects on the dermato- 
logical or central nervous system. Indications of a systemic 
effect may include skin irritation, headache, dizziness, 
drowsiness, loss of appetite, and nausea. There may also be 
long-term (chronic) health effects of varying severity from 
exposure to acetone. 


APT MPMS*9.3 94 MM 0732290 0518983 TT 


Order No. 852-30184 


1-01102—2/94—-1M (1E) 


Copyright por American Petroleum Institute 
Fri Oct 08 15:46:32 2004 


API MPMS*9.3 94 MM 0732290 0518984 336 


American Petroleum Institute 
1220 L Street, Northwest 


Washington, D.C. 20005 I ) 


Copyright por American Petroleum Institute 
Fri Oct 08 15:46:32 2004 


